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The comparative anatomy approach in the study of aortic w a l l structural 
peculiarities is essential for the lucidation of a number of problems related to 
the physiology, pathology and c l in ica l course of blood circulat ion. Owing to 
its elastic properties, the aortic w a l l plays an important role in blood transfer 
from the heart to the periphery by faci l i tat ing the cardiac ac t iv i ty and accoun-
ting for a continuous blood flow towards the organic arteries. Aort ic w a l l ela-
st ici ty is conditioned by the relative quantity of elastic elements i t contains. 
Isolated data about the elastic organization of the aortic wa l l have been re-
ported by Benninghoff (6), Mayersbach (10) , Mumtazudin and Mohinddin 
(11), Dornesco and Santa (7), Bargmann (5), Lang (9) , Takagi and Kawase (8), 
Anesthiadi (1), Vankov (2), Shchelnikov (4), Vankov (2), Vankov et a l (3). 
Comprehensive comparative histological researches into the distribution, ori-
entation and tissue characteristics of the elastic elements in the aortic w a l l 
in the various Vertebrata representatives have not been conducted hitherto. 
That is why we undertook the task to investigate the characteristic features 
of the distribution of the elastic elements of the aorta along its ful l course 
among representatives of the five vertebrate classes. Reference is made to 
studies on the aortic w a l l under different conditions of hemodynamics. 
Material and methods 
The data from the study carried out are based on material of 44 animal 
specimens — representatives of the f ive vertebrate classes: fishes (carp — 4) , 
amphibians (common water frog — 10), reptiles (tortoise — 10), birds (domes-
tic hen — 10) and mammals (domestic rabbit — 10). The aorta is dissected 
free along its ful l length. To study its structure, the classical histologic tech-
nique was resorted to, e. g. staining of the objects wi th orcein according to 
Tenzer-Unna and hematoxylin-eosin. 
Results and discussion 
Observations on the animal species under study — carp, frog, tortoise, 
domestic hen^and domestic rabbit — show that i n terms of structure of the 
heart and m*jor vessels, the above species are typical representatives of the 
respective classes of vertebrates, and reflect the evolution of the aorta in the 
philogenesis of vertebrates. Using the comparative-anatomical approach in 
the study of the aortic w a l l structure, i t is of utmost importance to secure 
adequate homologization of the studied sections wi th a v iew to render them 
comparable. 
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I n our opinion, the paired aortic arches, left and right a l ike , of the water 
frog are homologous to the homonymous tortoise arches. The birds' aortic 
arch is comparable to the aortic arch of the rabbit. The dorsal aorta of the 
carp is a homologue to the water frog and tortoise homonymous aorta, as w e l l 
Fig. 1. Aortic arch of the common water frog. Transverse section. 
Histological preration stained with orcein. Microphotograph: oc 10, 
ob. 40. 
as to the abdominal aorta of the domestic hen and rabbit. The submitted data 
concerning tissue characteristics of the studied areas reveal marked differences 
in organization of the elastic elements wi th in the w a l l . 
The aortic arches, both left and right, are studied in the water frog and 
tortoise. I t is a matter of homologous vascular formations. I n either animal 
species the aortic w a l l in the indicated above sections of the aorta is of the 
elastic type, being much thinner in the frog ( F i g . 1), in accordance wi th the 
smaller caliber of the aortic arches and animal 's biomass. The number of elastic 
membranes in the aortic arches of the water frog is lower (6—8), as compared to 
the aortic arches in the tortoise (17—19). Notwithstanding the latter fact' 
the elastic part of the aortic structures in the tortoise is much better pronounced 
(F ig . 2) which is explainable by the aortic arches' emanation directly from the 
heart chambers conditioning, in turn, stronger pulse waves; in the frog they 
divide from the arterial trunk at the point where the screw-like va lve is sup-
posed to shift the blood flow thereby leading, most probably, to a reduced 
range of the pulse waves. 
The dorsal aorta in fishes, amphibians and reptiles is analogical to the 
abdominal aorta of birds and mammals. I n the representatives of the latter 
classes, studied according to w a l l structure, the dorsal, respectively abdo-
minal aorta, shows a vary ing degree of resemblance to the arterial vessels of 
muscular type. We believe that a basic sign of this aortic w a l l structure is pre-
sented by the inner elastic membrane delineation which is due mainly to the 
disappearance of the elastic membranes in the media ( F i g . 3) , associated w i th 
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a corresponding increase in smooth muscle cells. Obviously, this is brought on 
by the reduced range of the pulse waves, parallel to the increase of the distance 
from the heart, accompanied by a certain degree of reduction of the conductive, 
and accordingly, enhancement of the distributory function of the aorta. The 
Fig. 2. Aortic arch of tortoise. Transverse section. Histological prepara-
tion stained with orcein. Microphot.: oc. 10, ob. 10. 
Fig. 3. Dorsal aorta of carp. Transverse section. Histologica 1 prepara 
tion stained with orcein. Microphot.: oc. 10. ob 25. 
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pathway of the blood from the heart to the distal parts of the aorta in the va-
rious vertebrate classes is different. In lower vertebrates (fishes, amphibians 
and reptiles) it passes through the aortic arches, whereas in birds and mammals 
t is single-channeled throughout its full length. Hence, the inference is reached 
that the w a l l of the aorta in the various species under study is subjected to 
different hemodynamic conditions. The dorsal aorta in the carp is determined 
as a vessel of muscular type wi th comparatively wel l developed elastic elements, 
which is in compliance wi th the data submitted by Dornesco and Santa (7), dealing 
wi th the same aortic section. Shchelkunov (4) describes a s imilar layer in the 
dorsal aorta of the fresh-water lamprey. The thinner smooth-muscle layer, obser-
ved by us along the dorsal aorta line of attachment to the vertebral column, is 
described in the literature (Dornesco and Santa) . According to the latter 
authors, by attaching itself to the spine, the aorta follows its movements, and thus 
contributes to the movement of blood along its full course. Shchelkunov states 
that the structure of the dorsal aorta w a l l thus outlined in the fresh-water lamp-
rey may function as a peripheral heart. The dorsal aorta in the water frog, 
according to personal data, also represents an intermediate vessel from elastic 
to muscular type. The elastic membranes in the media are much thuinner than 
the inner elastic membrane, and circular ly oriented smooth-muscle cells occur 
between them. Our data show a transitional organization of the dorsal aorta 
structure in the tortoise ( F i g . 4) . The elastic membranes wi th in the media be-
come thinner, and accordingly, the inner elastic membrane — more clearcut. 
The abdominal aorta in the domestic hen is of particular interest owing to 
the odd form of the w a l l structure. The media of the w a l l is stratified into an 
inner muscular layer, and outer one — practically entirely elastic. 11 is logically 
to assume the existence of afunct ional independence of the two layers: active 
tension of the w a l l and narrowing of the lumen are produced by the ac t iv i ty of 
the muscular layer layer, whi ls t passive dilation and stricture of the vessel — by 
the elastic layer. The w a l l of the abdominal aorta in the domestic rabbit rep-
resents likewise a transitional structural type, very closely resembling the 
muscular one. 
The differences in thickness and structure of the aortic w a l l , established 
by us in the hen and rabbit, are most impressive. The average weight of. the 
hen amounts to 1025g,andof the rabbit-— 1135 g. Obviously, there is no signi-
ficant difference between the two animal species by the latter sign. The aortic 
arch caliber, and the caliber of the chest aorta as wel l are v i r tua l ly the same 
in both animal species, whereas the w a l l in the hen is substantially thicker 
than that of the rabbit — two times in the aortic arch, and one and a half times 
in the chest aorta. The abdominal aorta in the hen is very narrow, and the ca-
liber from 2450 microns in the chest aorta becomes 380 microns in the abdo-
minal aorta (in the rabbit the caliber decreases from 2350 to 1350 microns). 
The aortic w a l l in either animal species displays elastic type of structure along 
the length of the aortic arch and chest aorta ( F i g . 5) . The w a l l of the abdomi-
nal aorta in the two animal species compared reveals an essential difference: in 
the hen, the muscular and elastic elements are concentrated in two independent 
layers — inner muscular and outer elastic layer, whereas in the rabbit the 
w a l l approximates to a considerable degree the muscular type of structure. 
To explain the unusually strong development of the aortic w a l l in the hen, 
the circumstance that the heart ac t iv i ty in birds is much intenser than that 
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in mammals should be had in mind. The heart weight in birds, compared to 
that of mammals (at equal biomass) is greater, and accordingly, the heart 
contractions are much more frequent (Benninghoff— 6) . 
Fig. 4. Dorsal aorta of tortoise. Transverse section. Histological preparation stajned with 
orcein. Microphot: oc. 10 ob. 25 
Fig. 5. Aortic arch of domestic hen. Transverse section. Histological preparation stained 
with orcein. Microphot.: oc. 10, ob. 15. 
The data reported on, concerning the structure of the aortic w a l l , should 
be interpreted as an adaptation to hemodynamics in the individual sections 
of the aorta whose peculiarities represent manifestation of the general prin­
ciples, as postulated by Vankov (2), governing the structure of the vascular 
w a l l . 
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Р Е З Ю М Е 
На материале 44 экземпляров различных животных (представителей 
класса рыб , земноводных, пресмыкающихся , птиц и млекопитающих) про­
ведены исследования структуры стенки аорты по ее длинне . Использована 
классическая гистологическая техника материала с орцеином по Tenzez-— 
Unna и двойного окрашивания гемотоксилином по Meyer. Проведены из­
мерения калибра и толщины стенки аорты изучаемых участков . Существенный 
момент в проведение исследования — гомологичность материала с целью 
его сопоставимости. Наблюдается 3 основные типа строения стенки аорты — 
эластичный, переходный и мышечный, которые находится в зависимости от 
р а з л и ч н ы х условий гемодинамики. 
Полученные данные о строении степени аорты следует рассматривать 
к а к адаптацию к гемодинамике в отдельных участках аорты, чьи особен­
ности являются проявлением общих принципов, которым подчиняется строе­
ние сосудистой стенки. 
